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PROBLEM TO BE SOLVED: To provide an optical device and a 
display device provided therewith enabling a user to view a bright 
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irregular color of a screen uniform without lowering the luminance 

of screen. 

SOLUTION: This device is provided with optical modulation 
members 45, 49 and 53 through which light from a light source is 
made to pass so as to be optically modulated, color correction 
members 120, 130 and 140 correcting the color of the light from 
the light source or the light optically modulated by the members 45, 
49 and 53, and plural optical thin films 2a to 2d having light 
transmission characteristic and light reflection characteristic. In 
such a case, the device is equipped with a light synthesizing 
member 41 where the light transmission characteristic and the light 
reflection characteristic of the thin films 2a to 2d are respectively 
different in order to prevent the irregular color in the case of 
synthesizing the light passing through the members 120, 130 and 
140 and the members 45, 49 and 53. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light modulation member for giving light modulation by letting the light from the light source 
pass, and the color correction member which amends the color of the light by which light modulation was 
carried out by the light or the light modulation member from the light source. Optical equipment characterized 
by having the photosynthesis member from which the light transmission property and light reflex property of an 
optical thin film differ, respectively in order to prevent an irregular color in case tiie light which has two or 
more optical thin films which have a light transmission property and a light reflex property, and passed along 
the color correction member and the light modulation member is compounded. 

[Claim 2] The 1st prism which has the optical thin fihn with which a photosynthesis member is a cross-section 
triangle-like, and incidence of the red light is carried out, The 2nd prism which has the optical thin film with 
which it is a cross-section triangle-like, and incidence of the green light is carried out. Optical equipment 
according to claim 1 which is a cross-section triangle-Uke and is the dichroic prism which sticks the 3rd prism 
which has the optical thin film with which incidence of the blue glow is carried out, and the 4th prism in which 
the light which has an optical thin film and compounded red light, green light, and blue gloiw carries out 
outgoing radiation, and is constituted. 

[Claim 3] Each optical thin film currently formed in the 1st prism thru/or the 4th prism of a dichroic pnsm, 
respectively is optical equipment according to claim 2 which has a mutually different light transmission 
property and a light reflex property although uniformly formed on each 1st prism thru/or the 4th prism. 
[Claim 4] A color correction member is optical equipment according to claim 1 which is a die clo IKKU filter. 
[Claim 5] It is optical equipment according to claim 1 with which a color correction member has the substrate 
of the shape of plate-like or a lens, and an optical thin film equipped witii the light transmission property 
formed in this substrate, and the light reflex property, and the color correction member is arranged in parallel 
with a light modulation member about the optical axis before a light modulation member or at the backside. 
[Claim 6] The light source and the light modulation member for giving light modulation by letting the light 
from the light source pass. The color correction member which amends tiie color of tiie light by which light 
modulation was carried out by tiie light or tiie light modulation member from the light source, The 
photosynthesis member from which the light transmission property and light reflex property of an optical thin 
film differ, respectively in order to prevent an irregular color in case the light which has two or more optical 
tiiin films which have a light transmission property and a light reflex property, and passed along tiie color 
correction member and tiie light modulation member is compounded, A display equipped witii the optical 
equipment characterized by having the optical equipment which **♦*, and tiie projection lens which expands 
and projects the compounded light. 

[Claim 7] The 1 st prism which has tfie optical ttiin film witii which a photosynthesis member is a cross-section 
triangle-like, and incidence of the red light is carried out, The 2nd prism which has tiie optical tiiin film with 
which it is a cross-section triangle-like, and incidence of tiie green light is carried out, A display equipped with 
tiie optical equipment according to claim 1 which is a cross-section triangle-like and is tiie dichroic prism which 
sticks the 3rd prism which has tiie optical tiiin film witii which incidence of the blue glow is carried out, and tiie 
4fli prism in which tiie light which has an optical tiiin film and compounded red light, green light, and blue glow 
carries out outgoing radiation, and is constituted. 

[Claim 8] A light modulation member is a display equipped witii tiie optical equipment according to claim 6 
which is a liquid crystal display which projects an image. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to displays, such as a display for optical equipment including 
light modulation means, such as for example, a liquid crystal display panel, projector equipment equipped with 
this optical equipment, a television receiver, and computers. 

[0002] 

[Description of the Prior Art] Although drawing 23 is the schematic diagram of the liquid crystal projector 
equipment which used three liquid crystal display panels, optical elements, such as dichroic mirrors 502a and 
502c, decompose into R, G, and B each color the red light (R) by which outgoing radiation is carried out from 
the light source 501 of a metal hide lamp, a halogen lamp, etc., green light (G), and blue glow (B). After the die 
clo IKKU filters 507a, 507b, and 507c for color correction which carried out the laminating of the optical thin 
film to the monotonous member or the lens raise the homogeneity of each color, and purity, they carry out 
incidence to the liquid crystal display panels 503a, 503b, and 503c corresponding to each color, carry out light 
modulation to them, and compound three colors. 
[0003] 

[Problem(s) to be Solved by the Invention] However, as mentioned above, the die clo IKKU filters 507a, 507b, 
and 507c for color correction are arranged in parallel with the liquid crystal display panels 503a, 503b, and 
503c, and dichroic mirrors 507a, 507b, and 507c are perpendicular to the optical axis OP. In this case, the 
irregular color has occurred in right and left of the screen on a screen 506, and the homogeneity of the irregular 
color on a screen is demanded. This is because the optical film design value and color of a photograph center 
change around a screen for the angular dependence of the cross prism 504 corresponding to each point of the 
liquid crystal display panel which is a light modulation element, and the asymmetry of right and left of the 
breadth of the flux of light of the cross prism 504. 

[0004] The breadth of the angular dependence of the color separation / a synthetic optical element like the cross 
prism 504 and the flux of light of color separation / synthetic optical element corresponding to each point of a 
liquid crystal display panel is taken into consideration. What is called the die clo IKKU filters 507a, 507b, and 
507c for color correction as mentioned above (the laminating of the optical thin film was carried out to the 
monotonous member or the lens) by carrying in parallel with the liquid crystal display panel before and after a 
liquid crystal display panel The method on which the angular dependence of a dichroic mirror or cross prism is 
not displayed in the shape of a screen is common. However, if the wavelength limit of the angular dependence 
of the cross prism 504 and the breadth of the flux of light is carried out only with such a die clo IKKU filter for 
color correction, an effective wavelength component will be harmed greatly and it will become a screen 
intensity fall. 

[0005] Drawing 24 (A) shows an example of the relation of wavelength to the permeability of the cross prism 
504 which is color separation / synthetic optical element, especially a synthetic optical element. This 
permeability has the property which changes rapidly in near mesial magnitude wavelength as a continuous line 
shows. Drawing 24 (B) shows some cross prism 504, and the uniform optical thin film (optical multilayers) 508 
is formed in the prism 504a and 504b of the cross prism 504. As an example, the red light (R) reflected by 
dichroic mirror 502b passes liquid crystal display panel 503a through die clo IKKU filter 507a and a condenser 
lens 509, and it carries out incidence to the optical thin film 508 of the cross prism 504. The include angle theta 
10 which the flux of light part 510 of the lower side of this red light (R) forms to the optical thin film 508 at this 
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time has the small flux of light part 51 1 of the surface compared with the include angle theta 1 1 formed to the 
optical thin film 508. That is, compared with the flux of light part 510 of the lower side, incidence of the flux of 
light part 51 1 of the surface will be carried out at a large include angle to the optical thin film 508. 
[0006] In the case of the flux of light part 51 1 of the surface, at this time, the wavelength dependency in 
drawing 24 (A) in the optical thin film 508 moves to the condition of Rhine L2 of a broken line fi-om the 
condition of Rhine LI of a continuous line, and, in the case of the flux of light part 510 of the lower side, moves 
in the condition of a two-dot chain line L3 from the condition of Rhine LI of a continuous line. Thus, since 
reflection of red light (R) has angular dependence to the optical thin film 508, if it carries out like drawing 9 and 
a color image is projected to a screen 506, to a color image, an irregular color will generate it in right and left of 
a screen at the symmetry. Then, although it is possible to make small the difference of an include angle theta 10 
and an include angle theta 1 1 not extracting flux of light light of the red light (R) of drawing 24 (B) in order to 
make angular dependence small and to prevent an irregular color If both the aperture of a projection lens and 
the magnitude of synthetic prism (cross prism) will become large, and it will become disadvantageous in cost, if 
it does in this way, and color band regions including angular dependence are restricted, a lifting and screen 
intensity will fall the fall of the quantity of light which carried out light modulation. 
[0007] Then, this invention cancels the above-mentioned technical problem, and it aims at offering a display 
equipped with the optical equipment which can see a bright image, and its optical equipment, without a user 
caring about an irregular color by making the irregular color of a screen into homogeneity, without causing the 
fall of screen intensity. 
[0008] 

[Means for Solving the Problem] The light modulation member for giving light modulation by letting the light 
fi-om the light source pass, if the above-mentioned purpose is in this invention, The color correction member 
which amends the color of the light by which light modulation was carried out by the light or the light 
modulation member fi*om the light source, It has two or more optical thin films which have a light transmission 
property and a light reflex property, and in case the light which passed along the color correction member and 
the light modulation member is compounded, in order to prevent an irregular color, the light transmission 
property and light reflex property of an optical thin film are attained by the optical equipment characterized by 
having a photosynthesis member different, respectively. 

[0009] With the optical equipment of this invention, light modulation is given because a light modulation 
member lets the light fi-om the light source pass. A color correction member amends the color of the light by 
which light modulation was carried out by the light or the light modulation member fi-om the light source. A 
photosynthesis member has two or more optical thin films which have a light transmission property and a light 
reflex property. The light transmission property and light reflex property of these optical thin films of this 
optical controller material differ fi-om each other in order to compound light, without generating the irregular 
color of the light which passed along the color correction member and the light modulation member. Without 
spoiling the quantity of light, the li^t compounded by the photosynthesis member by this can make an irregular 
color right and left of a screen uniformly [ irregular color / of screen right and left ] at the symmetry, when tfie 
light compounded by this photosynthesis member is projected on a screen. 

[0010] The light modulation member for giving light modulation by letting the light fi-om the light source and 
the li^t source pass, if the above-mentioned purpose is in this invention. The color correction member which 
amends the color of the light by which light modulation was carried out by the light or the light modulation 
member from the light source. The photosynthesis member from which the light transmission property and light 
reflex property of an optical thin film differ, respectively in order to prevent an irregular color in case the light 
which has two or more optical thin films which have a light transmission property and a light reflex property, 
and passed along the color correction member and the light modulation member is compounded. It is attained 
by the display equipped with the optical equipment characterized by having the optical equipment which ****, 
and the projection lens which expands and projects the compounded light. Without spoiling the quantity of 
Hght, the light compounded by the photosynthesis member by this can make homogeneity the irregular color of 
screen right and left, when the light compounded by this photosynthesis member is projected on a screen. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to a 
detail based on an accompanying drawing. In addition, since the gestalt of the operation described below is the 
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suitable example of this invention, desirable various limitation is attached technically, but especially the range 
of this invention is not restricted to these gestalten, as long as there is no publication of the purport which limits 
this invention in the following explanation. 

[0012] Drawing 1 is the extemal view showing the projection mold television set 100 equipped with the 
projection mold indicating equipment which has the gestalt of desirable operation of the optical equipment of 
this invention, and drawing 2 shows the tooth-back projection mold television set 100 of a liquid crystal method 
equipped with the projection mold indicating equipment 1 of drawing 1 , and also calls it liquid crystal projector 
equipment. Drawing 2 shows the internal structure of the television set 100. If the structure of the outline of this 
television set 100 is explained first, in drawing 1 and drawing 2 , the television set 100 contains the cabinet 101 , 
the screen 102, the mirror 103, and the projection mold display 1. The projection mold display 1 reflects by the 
mirror 103, and projects the projection light 5 which it is going to project using the hght of the light source 3 
from the tooth back 1 04 of a screen 1 02. User U can see the image projected on the screen 1 02 as a color image 
or a monochrome image in a screen 102. 

[0013] In explanation of the gestalt of the following operations, what can display a color image in a screen 102 
is explained. The projection mold display 1 of drawing 3 and drawing 4 has optical equipment 11, the light 
source 3, and the projection lens barrel 13. The light source 3 and the projection lens barrel 13 are attached in 
body 1 la of optical equipment 1 1 possible. 

[0014] The Ught source 3 has reflecting mirror 3a and lamp 3b of the shape for example, of a paraboloid. This 
lamp 3b can use a metal halide lamp or a halogen lamp. On the other hand, the projection lens barrel 13 has the 
device which can carry out the focus of the synthetic Ught (color picture light) 13A drawn fi-om optical 
equipment 1 1 to the tooth back 104 of the screen 102 of drawing 2 . 

[0015] Next, the optical system in optical equipment 1 1 is explained. Near the light source 3, a filter 15 and the 
fly eye lenses 21 and 23 are arranged. These filters 15 and the fly eye lenses 21 and 23 are mutually arranged in 
parallel about the optical axis OP of the light LP which comes out of the light source 3. 
[0016] Many lenses of the shape for example, of a rectangle gathered superficially, and have passed along the 
filter 1 5, for example, the fly eye lenses 21 and 23 are used in order to equate the intensity distribution of a P 
wave (P polarization component). Although the light L which passed along a filter 15 and the fly eye lenses 21 
and 23 contains red light (R), green light (G), and blue glow (B) Predetermined light modulation is given by the 
optical system explained below, and Light L compounds according to it synthetic light 13 A which is color 
picture light to the projection lens barrel 13 side by compounding these three primary colors again, after being 
divided into red light (R), green light (G), and blue glow (B). 

[0017] In accordance with the optical axis OP, dichroic mirrors 25 and 27, the relay lens 29, and the mirror 31 
are arranged. If another optical axis OPl of the direction which intersects perpendicularly with this optical axis 
OP is met, the mirror 37 is arranged corresponding to the dichroic mirror 25. If the optical axis 0P2 parallel to 
an optical'axis OP is met, the mirror 37, the condensing lens 51, and the die clo IKKU filter 120 for color 
correction (color correction member) and the liquid crystal display panel 53 as a light modulation member are 
arranged. 

[0018] Moreover, in accordance with the optical axis OP3 parallel to an optical axis OPl, the condensmg lens 
47, the die clo IKKU filter 1 30 for color correction (color correction member), and the liquid crystal display 
panel 49 as a hght modulation member are arranged corresponding to the dichroic mirror 27. In accordance with 
the optical axis 0P4 parallel to an optical axis OPl and an optical axis 0P3, the relay lens 33 and the mirror 35 
are arranged corresponding to the mirror 31 . And the optical axis 0P5 which passes along a mirror 35 is in 
agreement with an optical axis 0P2, and the condensing lens 43, the die clo IKKU filter 140 for color correction 
(color correction member), and the liquid crystal display panel 45 as a light modulation member are arranged in 
accordance with this optical axis 0P5. 

[0019] Corresponding to these liquid crystal display panels 53, 49, and 45, the dichroic prism (it is also called a 
photosynthesis member, color separation / synthetic optical element, or cross prism) 41 is arranged. The 
projection lens barrel 1 3 is located corresponding to this dichroic prism 41 . Dichroic mirrors 25 and 27 are 
mirrors which have the light transmission property which peneti-ates the Hght reflex property and light which 
reflect light according to wavelength. 

[0020] While being reflected with a dichroic mirror 25 and sending the red light (R) of the light L of drawing 4 
to a mirror 37 side, the green light (G) and blue glow (B) of Light L penetrate with a dichroic mirror 25, and are 
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sent to a dichroic mirror 27 side. It is reflected with this dichroic mirror 27, and green light (G) is sent to a 
■ condensing lens 47, tiie die clo IKKU filter 1 30 for color correction, and the liquid crystal display panel 49. A 
dichroic mirror 27 is passed, it is reflected by the mirror 31 through a relay lens 29, and blue glow (B) passes 
along a condensing lens 43, the die clo IKKU filter 140 for color correction, and the liquid crystal display panel 
45 by being reflected by the mirror 35 through a relay lens 33. 

[0021] On the other hand, it is reflected by the mirror 37 and red light (R) passes along a condensing lens 51 
and the die clo IKKU filter 1 20 for color correction, and the liquid crystal display panel 53 . 
[0022] Next, the configuration of the dichroic prism 41 shown in drawing 4 , drawing 5 , and drawing 6 is 
explained. This dichroic prism 41 is prism which compounds red light (R), blue glow (B), and green light (G), 
and makes synthetic light 13A. This dichroic prism 41 is prism which stuck the prism 41 A, 41B, 41C, and 41D 
of the shape of four cross-section triangle with adhesives as shown in drawing 5 and drawing 6 , and was 
formed a cube or in the shape of a rectangular parallelepiped. In one field of each prism 41 A (the 4th prism), 
41 B (the 3rd prism), 41 C (the 1 st prism), and 41 D (the 2nd prism) A light transmission property and a light 
reflex property Optical thin film partial 2a-l which it has and 2a-2, 2b -1 and 2b -2, 2c-l and 2c-2, 2d-l and 2d- 
2, 2a-l or 2a-2, 2b -1 or 2b -2, 2c-l or 2c-2, 2d-l, or 2d-2 are formed. Optical thin fihn partial (optical 
multilayers) 2a-l-2d-2 which have such a light ti-ansmission property and a light reflex property that were 
defined beforehand are formed to the field which is going to paste up Prism 41 A, 41B, 41C, and 41D as shown 
in drawing 5 and drawing 6 . By pasting up such four prism 41 A-41D with adhesives, optical thin film 2a as 
shown in drawing 5 , 2b, and 2c and 2d are formed in the interface of prism. Such optical tiiin film 2a, 2b, an 
optical axis (2c and 2d) 0P2, or the include angles alphal, alpha2, alpha3, and alpha4 to OPS are 45 de^ees. 
Each prism 41 A-41D of this dichroic prism 41 is made in the shape of a cross-section triangle with plastics or 
glass. 

[0023] Next, the die clo IKKU filter 120,130,140 for color correction shown in drawing 4 and drawing 5 is 
explained. The die clo IKKU filter 120 for color correction is arranged between the condenser lens 51 which 
draws the Ught fi-om the light source 3, and the liquid crystal display panel 53 as a light modulation member and 
prism 41c. To the liquid crystal display panel 53, this die clo IKKU filter 120 is parallel, and is perpendicularly 
set up to the optical axis OP2. Similarly, tiie die clo IKKU filter 130 for color correction is arranged between 
the condenser lens 47 which draws the light fi-om the light source 3, and the liquid crystal display panel 49 
which is a light modulation member. The die clo IKKU filter 1 30 is parallel to the liquid crystal display panel 
49, and is perpendicularly arranged to the optical axis 0P3. 

[0024] The die clo IKKU filter 140 for color correction is arranged between the condenser lens 43 which draws 
the light from the light source 3, and the liquid crystal display panel 45 which is a light modulation member. 
The die clo IKKU filter 140 is parallel to tiie liquid crystal display panel 45, and is perpendicularly arranged to 
the optical axis OPS. These die clo IKKU filters 120,130,140 for color correction are the members in which tiie 
optical thin film which has a predetermined light transmission property and a predetermined light reflex 
property was formed to one field of a light tiransmission member, or both fields. As a light ti^ansmission 
member, what was made a plane or in the shape of a lens with plastics or glass is employable. 
[0025] Next, a patii until tiie light LP which lamp 3b of the light source 3 generates in drawing 4 reaches a 
screen 102 is explained briefly. The light LP which lamp 3b generates is band-limited to a visible region by the 
filter 1 5, and the light is detected by the uniform light L tiirough tiie fly eye lenses 21 and 23. It is reflected with 
a dichroic mirror 25, and after reflection, tiie red light R of this light L passes along a conderising lens 51 , tiie 
die clo IKKU filter 120 for color correction, and tiie hquid crystal display panel 53 by tiie mirror 37, and 
reaches tiie optical tiiin films 2a and 2d of a dichroic prism 41 by it. 

[0026] on tiie otiier hand - tiie component of the green light G of Light L, and blue glow B ~ the die clo IKKU 
filter 25 - a passage - tiie inside of it - green light G reflects witii a dichroic mirror 27 ~ having ~ a 
condensing lens 47, tiie die clo IKKU filter 130, and the liquid crystal display panel 49 ~ a passage - a dichroic 
prism 41 ~ it amounts to optical tiiin film 2a, 2b, and 2c and 2d. It is reflected by tfie mirror 31 tiirough a relay 
lens 29, and the blue glow B which passed along tiie dichroic mirror 27 is fijrther reflected by the mirror 35 
through a relay lens 33. This blue glow B passes along a condensing lens 43, the die clo IKKU filter 140 for 
color correction, and the liquid crystal display panel 45, and reaches optical thin film 2b of a dichroic prism 41, 
and 2c. 

[0027] Thus, as tiie red light R which gatiiered to tiie dichroic prism 41 , green light G, and blue glow B are 
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compounded and include the information on the image which the liquid crystal display panels 53, 49, and 45 
* show as synthetic light 1 3 A, expansion projection is carried out at the tooth back of a screen 1 02 from the 
projection lens of tfie projection lens barrel 1 3 . In this case, since an irregular color can be made into 
homogeneity in a screen from the configuration of the dichroic prism 41 explained below on a screen 102 and it 
is not the random irregular color formed to the limit of a screen like before, the user who appreciates an image 
can enjoy the beautiful bright image of screen intensity. 

[0028] Next, the characteristic parts of optical thin film 2a shown in drawing 5 and drawing 6 , 2b, and an 
optical property (2c and 2d) are explained. Optical thin film 2a is constituted by both or one of the two of 
optical thin film partial 2a- 1 and 2a-2 which shows drawing 6 . Optical thin film 2b is similariy constituted by 
optical thin film partial 2b -1 and 2b -2. Optical thin film 2c is constituted by optical thin film partial 2c-l and 
2c-2. 2d of optical thin films is constituted by both or one of the two of optical thin film partial 2d-l and 2d-2. 
Anyway, an optical thin film may not have both both optical thin film parts and the optical thin film part of only 
one of the two. The characteristic thing of the dichroic prism 41 of the gestalt of operation of this invention is 
that the light transmission property of optical thin film 2a and 2d of optical thin films differs from a light reflex 
property. The light transmission property and light reflex property of optical thin film 2b and optical thin film 
2c also differ from each other similarly. 

[0029] Drawing? shows tfie optical reflection property relevant to optical thin film 2a of the dichroic prism 41 
shown in drawing 8 , and an optical thin film part (2a-l, 2a-2). Drawing 9 shows similarly the optical reflection 
property of 2d of optical thin films shown in drawing 10 . Drawing 1 1 shows the optical transparency property 
of 2d of optical thin films shown in drawing 12 . Drawing 13 shows the optical transparency property of optical 
thin film 2a shown in drawing 14 . Drawing 15 shows the optical transparency property of optical thin film 2b 
shown in drawing 16 . Drawing 17 shows the optical transparency property of optical thin film 2c shown in 
drawing 18 . Drawing 19 shows the optical reflection property of optical thin film 2c shown in drawing 20 . 
Drawing 21 shows the optical reflection property of optical thin film 2b of drawing 22 . 
[0030] It is set up so that optical thin films [ which were mentioned above / 2a and 2d ] an optical property, i.e., 
a light transmission property, and a light reflex property may differ from each other. The optical thin films 2a 
and 2d have the optical property of reflection of red li^t (R), and, on the otiier hand, drawing 20 and optical 
thin film 2b of drawing 22 R> 2, and 2c have the optical property of reflection of blue glow (B). 
Conventionally, tiiese optical thin films 2a and 2d are the same properties, and optical thin film 2b and 2c are 
also the same properties, and tiiey are formed in prism of technique, such as vacuum evaporationo or a spatter. 
However, in the gestalt of operation of this invention, an optical thin films [ 2a and 2d ] optical property is set 
up separately, and optical thin film 2b and the optical property of 2d are also set up fiirther separately. 
[0031] Drawing 7 and drawing 8 are referred to first. Drawing 7 shows the relation of the wavelength lambda to 
the red band reflection factor Rr of optical tiiin film 2a. In drawing 7 , the transparency property A of tiie die clo 
IKKU filter 120 for color correction, the reflection property A2 of optical thin film 2a of a dichroic prism 41 , 
and the reflection property Al of optical thin film 2a are shown. This reflection property Al is the reflection 
property of optical thin film 2a corresponding to the core CP of tiie liquid crystal display panel 53 of drawing 8 
R> 8. A reflection property A2 corresponds to the right end of the liquid crystal display panel 53. Similarly, 
drawing 9 shows tiie relation of tiie wavelength lambda to the red band reflection factor Rr of 2d of optical thin 
films. In drawing 9 , the transparency property A of the die clo IKKU filter 120 for color correction, the 
reflection property A2 of optical thin film 2a of a dichroic prism 41, and the reflection property Al of optical 
thin film 2a are shown. This reflection property A 1 is tiie reflection property of optical tiiin film 2a 
corresponding to tiie core CP of tiie liquid crystal display panel 53 of drawing 8 . A reflection property A2 
corresponds to tiie left end of tiie liquid crystal display panel 53. 

[0032] In drawing 7 and drawing 9 , lambdaRt shows tiie mesial magnitixde wavelength (at tiie time of 0-degree 
incidence) of tiie die clo IKKU filter 120 for color correction by which the parallel array is carried out about tiie 
red light R, and optical thin films [ of a dichroic prism 41 / 2a and 2d ] design mesial magnitiide wavelengtii (at 
tiie time of 45-degree incidence) is shown lambda2a and lambda2d. And deltalambda2a and deltalambda2d are 
tiie almost same values, and such deltalambda2a and deltalambda2d (variation of mesial magnitiide wavelength 
to 1 degree) of angular dependence of an optical thin films [ 2a and 2d ] part are shown. theta2a and theta2d, tfie 
include angle of tfie chief ray of the beam of light which carries out incidence to the optical thin films 2a and 2d 
of a dichroic prism through tiie edge of right and left of tiie liquid crystal display panel 53 is shown. 
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deltatheta2a and deltatheta2d are the almost same values, and deltatheta2a and deltatheta2d are whenever 
• [ angle-of-divergence / of the beam of light which carries out incidence to the optical thin films 2a and 2d 
through the edge of right and left of the liquid crystal display panel 53 ]. In addition, in drawing 8 and drawing 
9 , although the reflected light of the red light R is produced, it is displaying, without bending 90 degrees of 
optical paths for simplification of illustration. When such a definition is performed, it sets in an optical thin 
films [ 2a and 2d ] property about the red light R of drawin g 7 and drawing 9 , and it is 
lambdaRt>=lambda2a+deltalambda2dx (theta2 d+delta theta2d). 2d of and lambda Rt>=lambda lambdaRt, 
lambda2a, and a lambda2d value are chosen so that it may become. Drawing 7 and drawing 9 show the example 
at the time of choosing such a value, and he makes it the reflection property A2 and reflection property Al of 
optical thin film 2a of drawing 7 not shift to a long wavelength side from the transparency property A, and is 
trying for the reflection properties Al and A2 of 2d of optical thin films of drawing 9 not to shift to a long 
wavelength side from the transparency property A. Thereby, red is determined by only lambdaRt determined 
with the die clo IKKU filter 1 20 for color correction in drawing 8 and drawing 10 (A). A red band will be 
determined as the element of each color filter which is in a long wavelength side most in drawing 8 and drawing 
10 in drawing 7 and drawing 9 , and a wavelength region higher than it will be displayed on a screen, drawing 7 
and drawing 9 ~ together - most ~ a long wave - the element in a merit side determines lambdaRt. 
[0033] Next, drawing 1 1 - drawing 14 are referred to. Drawing 1 1 and drawing 12 show the relation of the 
wavelength lambda to the long wavelength side green band permeability Git of green light (G). As drawing 1 1 
is shown in drawing 12 , the fransparency property A of the die clo IKKU filter 130 for color correction, the 
transparency property A2 of 2d of optical thin films, and the fransparency property Al of 2d of optical thin 
films are shown. The fransparency property Al is a transparency property corresponding to the core CL of the 
liquid crystal display panel 49, and the transparency property A2 is a fransparency property corresponding to 
the right end of the die clo IKKU filter 130. 

[0034] As shown in drawing 14 , the transparency property A of the die clo IKKU filter 130, the fransparency 
property Al of optical thin film 2a, and the fransparency property A2 are shown in drawing 13 . The 
transparency property Al shows the transparency property of optical thin film 2a corresponding to the core CL 
of the liquid crystal display panel 49, and the transparency property A2 shows the fransparency property 
corresponding to the left end of the liquid crystal display panel 49. 

[0035] It has set up so that the transparency properties A2 and Al may not enter into the fransparency property 
A in the case of drawing 11 . In the case of drawing 13 , the transparency properties A2 and Al are not already 
contained in the fransparency property A. In this case, it is lambdaGlt<=lambda2a when lambdaGlt is made into 
the long wavelength side mesial magnitude wavelength (at the time of 0-degree incidence) of the die clo IKKU 
filter 130 for color correction by which the parallel array was carried out. And lambdaGlt<=lambda2d- 
deltalambda2ax (theta2a+deltatheta2a) lambdaGlt etc. is chosen so that it may become. 
[0036] Next, drawing 15 - drawing 18 are referred to. In drawing 15 and drawing 17 , the relation of the 
wavelength lambda to the short wavelength side green band permeability (Gsr) of green light (G) is shown. 
Drawing 1515 shows the relation between the transparency property Al of optical fliin film 2b of the dichroic 
prism 41 shown in drawing 16 , the fransparency property A of the die clo IKKU filter 130 for color correction 
by which the parallel array was carried out, and the transparency property A2 of optical thin film 2b of a 
dichroic prism 41 . In the case of drawing 15 , the fransparency property Al shows the fransparency property of 
optical thin film 2b corresponding to the core CL of the liquid crystal display panel 49, and the fransparency 
property A shows the fransparency property of the die clo IKKU filter 1 30 to it. The fransparency property A2 
shows die fransparency property of optical thin film 2b corresponding to the right end of the liquid crystal 

display panel 49. • i u- 

[0037] In drawing 17 , the transparency property A2 shows the transparency property of optical thin film 2c 

corresponding to the left end of the liquid crystal display panel 49, and the fransparency property Al shows the 

transparency property of optical thin film 2c corresponding to the core CL of the liquid crystal display panel 49. 

The transparency property A is the transparency property of the die clo IKKU filter 130. In this case, when 

lambdaGst is made into the short wavelength side mesial magnitude wavelength (at the time of 0-degree 

incidence) of the die clo IKKU filter 130, it is lambda Gst>=lambda 2b+deltalambda2bx 

(theta2b+deltatheta2b). And lambdaGst is chosen so that it may be set to lambda Gst>=lambda 2c. 

[0038] Next, if drawing 19 - drawing 22 are referred to, drawing 19 and drawing 21 show the relation of the 
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wavelength lambda to the blue band reflection factor Br of blue glow (B). The transparency property A of 
" drawing 19 shows the transparency property of the die clo IKKU filter 1 40 for color correction of drawing 
2020 . The reflection property Al shows the reflection property of optical thin film 2c to the core CL of the 
liquid crystal display panel 45. The reflection property A2 shows the reflection property of optical thin film 2c 
corresponding to the right end of the liquid crystal display panel 45. 

[0039] By drawing 21 , the transparency property A shows the transparency property of the die clo IKKU filter 
140 of drawing 22 , The reflection property Al shows the reflection property of optical thin film 2b 
corresponding to the core CL of the liquid crystal display panel 45. The reflection property A2 shows the 
reflection property of optical thin film 2b corresponding to the left end of the liquid crystal display panel 45. 
[0040] When lambdaBt is made into the long wavelength side mesial magnitude wavelength (at the time of 0- 
degree incidence) of the die clo IKKU filter 140 for color correction in drawing 19 and drawing 21 , it is 
lambdaBt<=lambda2c-deltalambda2cx (theta2c+deltatheta2c). And lambdaBt is chosen so that it may become 
lambda Bt<=lambda 2b. 

[0041] The gestalt of the operation explained above is only an example change [ example ] an optical thin films 
[ 2a and 2d ] optical property, and it was made to also change the optical property of optical thin film 2b and 2c 
in optical thin film 2a of the dichroic prism 41 shown in drawing 5 and drawing 6 , 2b, and 2c and 2d. Thus, by 
changing the optical property of the 4th page of the optical thin films 2a-2d of a dichroic prism 41 , a screen 
irregular color can be made into homogeneity, without spoiling the screen quantity of light, when projecting 
synthetic light ISA to the screen 102 shown in drawing 4 , and high definition-ization can be realized. That is, 
the irregular color within a field can be pressed down, without spoiling the quantity of light of a screen by 
changing the property of the optical thin film of right and left of the dichroic prism for photosynthesis (it is also 
called cross prism) according to the angular dependence. 

[0042] Thus, it can prevent beforehand the optical film design value and color of a photograph center changing 
in the circumference of a screen for the breadth of the angular dependence of the color separation / synthetic 
optical element corresponding to each point of a liquid crystal display panel, and the flux of light of color 
separation / synthetic optical element by changing the optical property of the optical thin films 2a and 2d and 
optical thin film 2b, and 2c. This color separation / synthetic optical element are the dichroic mirrors 502c and 
502a of drawing 23 , and the dichroic prism 41 mentioned above. That is, if the wavelength limit of the angular 
dependence of the color separation / synthetic optical element by the breadth of the flux of light of color 
separation / synthetic optical element is carried out only with the die clo IKKU filter 120,130,140 for color 
correction without a device, an effective wavelength region component will be harmed greatly superfluously, 
and it will become the fall of screen intensity. Then, when such a die clo IKKU filter 120,130,140 for color 
correction is used, in order that the fall of screen intensity may be prevented and a screen irregular color may 
make it a uniform configuration, without harming an effective wavelength component, as mentioned above, the 
optical thin films 2a and 2c or optical thin film 2b, and the optical property of 2d are changed positively. 
Thereby, without harming an effective wavelength region component greatly superfluously, without carrying 
out a wavelength limit too much, the die clo IKKU filter 120,130,140 for color correction can obtain a 
wavelength band effectively, and can avoid the fall of screen intensity without an irregular color. 
[0043] By the way, this invention is not limited to the gestalt of the above-mentioned implementation. Of 
course, it is also possible to arrange to a near side in accordance with an optical axis with the gestalt of 
operation mentioned above, not only rather than this but rather than a condenser lens, although the die clo 
IKKU filter 120,130,140 for color correction is arranged between the condenser lens and the liquid crystal 
display panel. Moreover, although the liquid crystal display panel is used as a light modulation means, the 
display means of not only this but other classes can be used. As the Hght source, a metal halide lamp, a halogen 
lamp, etc. are used, and also mercury, a xenon lamp, etc. are also employable. The thing of the format which 
displays an image fi-om the tooth back of a screen is used for the display of illustration. However, even if the 
display of not only this but this invention is a method directly projected on the fi-ont face of a screen, of course, 
it is not cared about. As an example of application of an indicating equipment, it can also use as a monitor of 
electronic equipment, such as not only a television set but a computer, etc. 
[0044] 

[Effect of the Invention] As explained above, according to this invention, a bright image can be seen by making 
the irregular color of a screen into homogeneity, without a user caring about an irregular color, without causing 
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the fall of screen intensity. 
[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 




[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 14] 
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[Drawing 10] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,1 1-174371 A [DRAWINGS] 



Page 5 of 1 1 




CP 



A02d (92(H-A02d) 



[Drawing 12] 




[Drawing 11] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/5/2005 



JP,11-174371,A [DRAWINGS] 



A Glt^ A 2d- A A2dX( ^ 2d+ A g 2d>| 



mmA 




A2d-A;i2dX(g2(fl-Ag2d) 



[Drawing 13] 
UGIt^A2a| 




I gg2a(?)aii^ttA1 



9n2a(Da»«1iA2 



AGIt A2a /l2a+AA2aX(^2a+A92a) 



FDrawin p 151 



AGst^A2b+AA2bX(g2tH-Ag2b)| 

G8r(att5flm;»i^^$) 




4 ¥fTE5iJGfetiiEffl 



)iSl2bOifia4#ttA2 



A(iBt€) 



AGst 

A 2tH' A A 2bX( g 2t+ A g 2b) 



[Drawing 16] 
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[Drawing 18] 
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[Drawing 22] 
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[Drawing 24] 
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[Drawing 23] 
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[Translation done.] 
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